Since independence in 1950s Malaysia has been recognized as one of the more successful countries in fighting poverty: head count ratio came down to 5.7% by 2004. However the recent process of rapid urbanization has led to an increase of urban poverty aggravated further by the 1997 Asian financial crisis. It is important to understand the nature and scale of urbanization, the various driving forces that affect it and the determinants of urban poverty as linked to this process. Our research identified the determinants of urban poverty in Malaysia using a logistic regression. A sample of 2,403 urban households from the 2004-05 Household Expenditure Survey (HES) had been used in this research. We first estimated the probability of households with specified characteristics to fall below Malaysia's official poverty line. Then we analyzed the sensitivity of the probability estimated to shift of the poverty line over a reasonable range. Results showed that human capital significantly reduced the chance of being poor while migrant workers are more prone to poverty. Household size, race and regions were also important determinants of poverty outcome in urban Malaysia. The findings had important policy implications for Malaysian government which had pledged to reduce overall poverty rate to 2.8% and eradicated hardcore poverty by 2010 under the Ninth Malaysian Plan.
INTRODUCTION
Malaysia had successfully reduced the incidence of poverty from 52. 4-5.1% between 1970 and 2002 . Total number of poor households fell from 1.6 million to 267,000 over this period [1] . This trend was however getting disturbed, unnoticed at the time, by the country's fast economic growth and rapid urbanization of the 1990s. The urban population swelled from 30% in 1960 to 40% in 1980 and to 60% in 2000 [26] . According to the United Nations Population Division, 78% of the country's population will be urbanized in 2030. The acceleration of urbanization has been accompanied by increase of urban poverty together with crowding, uneven distribution of development benefits and change in the ecology of urban environments.
When the economic boom (late 1980s and the 1990s) ended with the Asian financial crisis (1997), the country found itself in economic hardship, high unemployment and growing income inequality. The crisis of 1997 adversely affected the urban poor and migrant workers through job loss, rise of food prices and general inflation. Overall incidence of poverty increased from 6.8% in 1997 to 8.1% in 1999. The number of poor households increased to 393,900 in 1999 [19] . Unemployment rate increased from 2.6-3.9% between 1996 and 1998 as the number of retrenched workers more than doubled from 8,000-19,000 between 1996 and 1997. Most retrenched workers were from manufacturing and construction sectors, thus affecting female workers, the urban poor and foreign workers who make up large parts of the labor force in these sectors [19] . In the country as a whole, income share of the bottom 40% fell from 14.5-13.5% while that of the top 20% increased from 50-51.2% between 1990 and 2004 [15] . The government now faced the renewed challenge of reducing wealth and income inequality among and between ethnicities and regions and particularly in urban areas.
Given the changing dimensions and emerging new forms of poverty there is a need to re-examine urban poverty in Malaysia. This study identifies the determinants of urban poverty in Peninsular Malaysia, Sabah and Sarawak. Similar research has been previously conducted to analyze the determinants of poverty in women-headed households in the informal sector of Peninsular Malaysia [5] . However previous studies have used income to identify poor households. We have two problems with this procedure. First, the official poverty line in Malaysia is an consumption expenditure. Secondly data on household incomes are known to be less reliable than consumption data obtained from household expenditure surveys. Income is often under-reported and influenced by the timing of data collection. Expenditure data does not attract strategic under-reporting and collected for a year, it smoothes out fluctuations of intra-year ups and downs. We therefore compare a person's consumption expenditure with the poverty line to determine its poverty status. This agrees with the idea that poverty is the inability to attain a critical minimum amount of consumption. We study the effect of human capital, region of residence and other household characteristics on urban poverty using this benchmark.
Multiple regression model which used to be the main tool of analysis in this kind of studies has been criticized for a number of drawbacks and binary probit or logit models have been proposed as alternative and widely used [2, 4, 7, 10, 12, 13, 24, 25] . Present research follows this methodology and we have used a logistical regression model explained in the next section.
The study is organized as follows: Section 2 discusses the empirical results. Conclusions and their implications are discussed in section 3.
MATERIALS AND METHODS

Data:
Data for this research is obtained from Household Expenditure Survey (HES) conducted by the Department of Statistics, Government of Malaysia. The most recent HES of 2005 is our main source. This survey covers urban and rural areas of Peninsular Malaysia, Sabah and Sarawak except the interior areas of Sabah, Sarawak and the indigenous settlements (the Orang Asli). It uses stratified multi-stage design to choose its sample and the choice of sample size is determined by the relative standard error from previous surveys for every stratum and state. HES records a comprehensive expenditure of households including durables, semi durables and services for 12 months. In addition, it records a range of household characteristics. From this survey, a sample of 2,403 households in urban areas for the whole of Malaysia has been used for our research.
The definition of urban areas used in the survey was adopted from the Population and Housing Census of 2000. The Malaysian government defined urban as all gazetted areas with a population of 10,000 or more.
Model specification:
We use a binomial logistic regression model given that the dependent variable is dichotomous: 0 when a household is above and 1 when below the poverty line. Predictor variables are a set of socioeconomic and demographic status indicators and human capital and dwelling endowment of the household. They contain both dichotomous and continuous variables. Let Pj denote the probability that the j-th household is below the poverty line. We assume that Pj is a Bernouli variable and its distribution depends on the vector of predictors X, so that: 
where, β is a row vector and α a scalar. The logit function to be etimated is then written as:
The logit variable ln{P j /(1-P j )}is the natural log of the odds in favor of the household falling below the poverty line. Equation 2 is estimated by maximum likelihood method and the procedure does not require assumptions of normality or homoskedasticity of errors in predictor variables. We have first estimated the model using the expenditure cut off point corresponding to Malaysia's official poverty line: per capita consumption expenditure of RM 155. This forms a benchmark. Then we have allowed some variation of the line and reworked the logistic estimates to study the robustness of qualitative conclusions. Due to the lack of definiteness in any poverty line specification, sensitivity analysis is important to ensure which predictors are robust over reasonable shift of the line [12, 23] . Table 3 reports comparison over a range of poverty lines.
A priori hypotheses are indicated by (+) or (-) in the above specification. The age variable expects to account for the effect of work experience while the squared variable expects to capture the opposite effect of declining ability with age. Human capital is measured by education level. It has been identified in past research as an important determinant of household poverty. Marital, Madults and Fadults do not provide unambiguous a priori expectation because a married head or a larger family may face the prospect of extra burden as well as extra income and possible economy of scale. The signs put against them are based on the results of past research. Race variables represent the three main races of Malaysia.
Primary and secondary classification here does not conform to standard meaning of the two terms. Organizations in the primary sector are classified as large, diversified, capital intensive and offer higher pay and opportunities. In comparison, firms in secondary are smaller, labor-intensive and offer lower pay and opportunity for career enhancement [24] . It is believed that ceteris paribus a person employed in the secondary sector is more likely to be in poverty. Ownership status of dwelling is included because owning an asset would lower the risk of a household falling into poverty. It could function as shelter, as collateral for borrowing and be sold during bad times and helps income smoothing over time [12] .
Dummy variables have been used for regions, sex, marital status of household head, foreign migrant, races and industry. Table 1 presents the descriptive statistics of predictors by expenditure quartiles. It shows that means of the variables hi_fed, marital and Chinese increase over the quartiles, while status, child15, madult, fadult, elderly, migrant, Malays, region 1-3 fall with increasing per capita expenditure. For example, fewer higher educated households are in poverty than uneducated households. These distributions provide us with a priori expectations. In addition, the decreasing number of children, male adult, female adult and elderly households with increasing per capita expenditure shows the emergence of the nuclear family in higher income households in urban areas of Malaysia. 
RESULTS AND DISCUSSION
Determinants of urban poverty:
The estimates of the logistic regression are shown in Table 2 . In general, the logit model fitted the data quite well. The chi-square test strongly rejects the hypothesis of no explanatory power and the model correctly predicted 94.8% of the observations. Furthermore, Hi_fed, Child15, Madults, Fadults, Migrant, Region 1 and Region 3 are statistically significant and the signs on the parameter estimates support expectations. The variable Chinese supports the observations of Table 1 .
The results show education is an important determinant, which supports the findings of most previous researches [9, 12, 21, 23, 24] . Additional insight can be obtained through analysis of the marginal effects calculated as the partial derivatives of the non-linear probability function, evaluated at each variable's sample mean [11] . For example, an increase of a year of formal education after the mean number of years of the sample reduces the probability of a household falling into poverty by 0.0047. The results also show that a higher proportion of children under 15 years of age, female and male adults in the household increase the probability of a household falling into poverty. Number of children is generally found to be associated with poverty in most studies cutting across the developing world. Secondly, both genders (almost) equally increase the probability of being poor thus indicating low level of gender discrimination in urban Malaysia. This could be the result of local governments providing childcare assistance to encourage women to work and the work of Non-Government Organizations (NGOs) towards female-empowerment.
The variable migrant displays the highest marginal effect, 4.3%. This supports the a priori expectation based on the observation that most migrants do not receive social benefits and are not protected by labor laws. In addition, this finding corroborates observation by [22] that foreign workers in Malaysia earn less than their Malaysian counterparts. Thus, the existence of market segmentation and discrimination in the job market has increased the risk of foreign workers falling into poverty.
Notably, the variable Chinese has a negative and significant coefficient. This suggests relatively higher employment and business opportunities for the Chinese compared to other races. Lim [14] found that the incidences of poverty in three new Chinese villages were lower compared to the average for Peninsular Malaysia. He believed that this was due to their strong ability of being able to adapt well to changing environment. Milanovic [17] found that adjusted earnings of the Chinese are 25% higher than those of Malays. Thus, it is believed that the adaptability and higher earning by the Chinese enable them to escape poverty.
Urban households living in Region 1 and 3 are found to be at a higher risk compared to other regions. Milanovic [17] found that Penang in Region 2 and central region displayed the highest average earnings and growth rates between 1983 and 1997 compared to other regions. Therefore, with the low average earnings, the urban poor in Region 1 and 3 would certainly face hardship, especially with the rising cost of living.
Contrary to expectation, industry status is negatively correlated with poverty though statistically insignificant. This possibly shows the importance of labor-intensive activities in helping the relatively poor escape from absolute poverty. Interestingly, the results show that owning a house does not significantly reduce the probability of being poor in urban Malaysian context. Further analysis of ownership status and the type of housing is required to establish its link with poverty. Without further information and data this linkage could not be examined. Finally, the age and life-cycle effect on poverty is found to be statistically insignificant.
Sensitivity analysis:
The above findings are specific to the benchmark poverty line. To determine if they are robust we re-estimated the logistic regression with limited shifts of the poverty line. Table 3 shows the results for ±20% shift of the benchmark line of RM 155. Table 3 shows the effect of education on poverty is dominant and robust. This implies education reduces the probability of a household being poor, regardless of the poverty line used. Effects of other variables such as the number of children and the proportion of male adults in a household, foreign migrant-headed household and households living in Region 3 are also statistically significant and robust.
However, the coefficient estimates for Chinese is insignificant at -20% poverty line but significant at the +20% poverty line. Similar findings are found for the coefficient estimates of Region 1 which are statistically significant only at the higher poverty line.
For our enquiry sensitivity to upward shift of the poverty line is more germane. The official poverty line refers to the country as a whole. It is reasonable to expect a higher poverty line in urban areas than the national average. With this in mind we tried to understand the sensitivity of estimated coefficients to upward shift of the poverty line in small steps. The results are shown in Table 4 . Effects of education, number of children, number of male adults, foreign migrant-headed household, Chinese household and households living in Region 1 on poverty are robust over the shifts. The coefficient estimate of Region 3 is statistically insignificant with a shift of 5% but becomes significant again for further shifts.
CONCLUSION
Present study shows that the generally observed positive relation between earnings and higher education in Malaysia [6] extends around the threshold of poverty. This result supports the Malaysian government's strong emphasis on education and training in its poverty eradication programs. The results further shows that larger families are more prone to poverty, given that child 15, Madults and Fadults are all significant correlates of poverty. Looking at the composition of families, households with more members below 15 are more prone. Foreign migrant-headed households and households living in Region 3 are also found more prone to be poor in urban areas.
The locational dimension of poverty is highlighted by the finding that those living in Regions 1 and 3 face higher risk of being poor. From the HES, it is found that the state of Sabah in Region 3 and Terengganu in Region 1 have the highest incidence of poverty. Most of the poor in these states work in construction and sizeable numbers in fishery (21% in Terengganu) and manufacturing (23% in Sabah). It is imperative that the government looks into wages, working conditions and productivity in these operations.
For policy it is important to note that the probability of being poor is negatively correlated with secondary sector employment. This sector is characterized by small establishments and laborintensive production. Local governments of Sabah of Region 3 and Terengganu of Region 1 could offer incentives for setting up small/medium enterprises with low-cost, labor-intensive technology. As [20] notes extending government loans to this sector alone may not be sufficient as the units face organizational and marketing constraints. The government should provide consultancy support at the grass root level and increase its outreach, possibly with help from NGOs.
As we reported the variable migrant has the highest marginal contribution to the risk of poverty. Government policy towards migrant workers should be seriously thought through. Ali [18] has found inflow of foreign workers is related to Malaysia's economic growth. Rapid growth has led to large illegal inflow from neighboring countries such as Indonesia, Thailand, Vietnam and Myanmar. These workers are more vulnerable to economic downswings. With no government support, they easily fall into poverty. Ali [18] estimated the incidence of poverty among migrant workers at 12.6, 17.5 and 14.2% in 1995, 1997 and 1999 respectively. The size of immigrant workers is large (1.7 million in 2005) and if the government starts to deport them as currently envisaged, it is expected to fall only to 1.5 million by 2010 [15] . With such large numbers at issue, the government has to develop a comprehensive policy towards migrant workers. Unless the government seeks alternatives to reduce its dependence on foreign workers, foreign workers' welfare has to be addressed in order to reduce poverty and resulting social problems in urban areas. Inevitably, tackling the social problems caused by immigrants require resources which in turn compromise the government's poverty alleviation effort.
Problem arising from the country's dependence on migrant workers for domestic service can be partially addressed by training local women for this sector. Noting that significant welfare measures are already in place for local population, encouraging locals to work in domestic services could have a significant effect on overall poverty. Women's workforce participation ratio is high and still increasing: 46% in 2006 [15] . From the HES survey, 77 and 48% of females in Region 1 and 3 respectively are engaged in secondary sectors. Urban domestic services provide steadier employment and better wages than these secondary sector jobs. Reluctance of households to move across the country has to be overcome with proper incentives.
Our results also show that the urban elderly (above the age of retirement) face greater risk of being poor. The coefficient estimate is statistically significant for poverty lines above RM 155. Ageing population is prone to distress in many developing countries and Malaysia is no exception. Longer life expectancy (70 years at present) coupled with increasing medical cost and inadequate social support leads to an increase of the probability of falling into poverty. Social support for retirement is a crying need in Malaysia. According to the Employee Provident Fund (EPF) annual report of 2005, 90% of workers have less than RM 100,000 contributed to the EPF savings, which is insufficient to see them through 20 years upon retirement. It is further estimated that less than 5% of people are financially prepared to retire. In addition, only 40% of Malaysians have life insurance to secure themselves [8] . These figures are expected to be significantly lower for households close to the poverty line. The government should seriously review the national retirement and old age support policies and encourage the younger generations to save for retirement.
Though the Malaysian society as a whole is moving to smaller families, there are large numbers of dependents in poor households in high cost urban areas. The government should identify urban households with a high proportion of children to provide them with education subsidies or tax relief. Currently RM 1,000 tax relief per child is given to working married adults for their children under 18 years of age. With the rising cost of living in urban areas, this amount may not be sufficient for them to meet their basic needs.
As the country approaches the tenth anniversary of the Asian financial crisis, marking a decade that has seen urban poverty rise steadily, it is important for the government to understand the causes of urban poverty in order to intervene in it. This research has been aimed at providing some insights to policy-makers who propose to reduce overall poverty rate to 2.8% and eradicate hardcore poverty by 2010 under the Ninth Malaysian Plan.
